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'^Eflofl 12V ^^ofl^ '^^^^^^ ^^^7} ijcfl 15V§ '^ol 

rop)o(| 21*}o^ i^7} i&^SlSact. 

^ ^^^Sl 1.0-12V ^^o] ^^:*|s| ^^^^af ^^^^ofl 

^^A]^ A/D^iHEl^>H «>¥Ji C^^^^i^ CPUofl 

?1 ^:37^o| tfl^^ii|^>:a# "^mm y^-^m ^ Sl^ •If?}^ ^lAj^VJl 21 

H 5 

f#^7Ul). ^nl^i^'^J. ^^?i#^(6). cfl^^af (HBHafl:±)^El (BNP) . 

«(2). A/D?ivHe| (5.9) 
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^^^^ S}£(Battery cell voltage and 

edance measuring circuit ) 
c^Sl -agj 

£ 4 ^ ^ i^goj «^ ofloi 

£ 6a ^ $ ^ oflSi ^^71/1HS^ iJ 7>AhalS 

£ 6b^ $ ^ ogsi ^^7|?SJ ^-HISJS 

i 7 ^ i^goj ^HflB>:^El 

tf^Sl ^>fl^V '^'91 

ffgol ^t\h 7]^^0\ 3J a ^O^SI #2871^3 
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aJW7l ^6B>M^ a^^^^ Is# ^^^^ ^ 

H 1 oil ^A]^ ^ol tfl^^Dj^ri^ D. 3l7\7\ nfl-^ ^71 nfl^ 

Af^sU 5^^!^ ^^^^ ajsoi]>H Source ^;*KQ).©)# ^ 

Is§ ^^mS\ ^ ctTj A>o|o11 -a^Xl^lJl J^7\S\ Is 

21*M o^ctT} Ajololl i^Jg^ OJ^ '3n|^:f:(Vis )§ Sense^^ (® .@) 5 5«M 

oj^cfoi} ^^A^7^ 7l#^ SI ^<L>#^712]S -g-ofl il 

^^^^ ifl^?lBl^iS| a7l^ tB*^2| 1 DlEl§(nfl) o|;5>o| 

^€ 371 (^^^Sl Doll efl^^:il ^^^:^E1 :37^5if Noise7} ^o) :^<^^o\ 
oji ;*fl7l41^# 51^ €^^*M ^Sf^hi ofl^i7F ^Tfl ^bI 
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DflolHS^fl^ («PU)tflSl A/D?itHE| Sl^^oll 6^o\ ^ ^ 

7} aicf. itF ^71 -aSlS ^^SIS ^^^ofl ^^-^1?! ^fe 4^:«J^ 5JS<H|fe 

^^S|Sifl<Hli ^Bl^iiStol sac*. u}2t-*| UI^^Bl^>:ofl 2)»f 

«lofl^ «fo>^ ^<^^oJ)oj t> €-a.7f 5a ct. 

$ S^oflytl^ »V7fl£| i'a^ ^'^^'a^ y^^^^7\(msh common.mode voltage 
ffereDtial aaplifier)! ^^^M^ ^"U^ ^^'^^S 

III^:^:!- JIS]^ ^^^^^(High Input conuBonn mode voltage) :S}#§#7ll- -g-fifl 
caaf*>o^ >^3: ^^>'l7lt s-Alofl ^;ii;«i 
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#BflSi 1.0-15V ^^21 ^ ^ jUs* 7q2£oI| 

am ^0) A}§§^*7l(lA) ^<ams, :M9R1.R2 S.^ ^^^-g 

^(Vig)^ l/2^H5 0.5 -7.5V ifl^S ^4:>^m 0| ^sl^ 

71(1 A) ofl <^:^A\9]^ ^^^^7]{U)S\ #^>Jx^ t:f>^l ^iBl SlS (Buf f er) § 

^ A/u^m^<^\M cpuoa <a^s]oi >goj ^^^«^^(vpc) 

ol>n*> -a^ojo^ ^^^^ ^tJ-tlxCVis)^ ^^l*>:^ Sf3Z 5HJflA|E|Cs 

S.°J% *^o] iflcH I ^H2| ^f.^|£7l (lB)ofl ^^^15^ «flSlfl:±(Band Pass 

lter)S]£ iHal Sis (Buffer) iiOli{| ^7l*l D^olaS 

Bl^:fi^'a^(Vis*)o) ^ol ^^^^^ R1.R2S ^*a^5lo1 

A)ofl ^^^^(V,s)<y (VDc)ofl^ ^l^^Sf 

.R2ofl £1*11 Noise7> ^S.^ ^ ^JL o|S ojgg o] -JlaiS D>o|aS eB^efdlCU) 

4^ R1.R27V ^i}7\ :?4^7> *=?fl SlJELS 4S ^^'Mofl^ ?flol# >g^;«l 
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•a^S ^gi-MCs^ 1?^^^ Rd^ ^^?qo|^# 71:^ ^^^sj 

HH>Jis) ;^«oq 2^«> ^^:?^*F7f 3>fl ^^^o\ ^«jat ^ 

VM*U ^n|^:i:^^(Vis')^X7F SL^% 0-16V 371SI iS^^if (Vis) # ^#^^71 

iiOli# ^y]ti\7\ Bfl^Bfl>i^El^ ^^t\Jl ^t}^ 

H. Til^Alofl ^5^i7} ^ o>^«} ^olc}. 

gj 

ole> £ 3. £ 4 5i H 5# o|o| a^:g§ ^4)^ -S^tlct. H 3 gj 

2 a7lSf ^SJ*1 >Sa|^ «g7i o^ofl (Offset) ^;«to|l ^^gsi ^(_) 

27^ 



^ ^^£1 ^ -U^] ^S,^ S.'U^ ^^^^^ ^>Ji(Off 

^^^J Cfo|ic( Reference Diodejofl SlSfl ^(-)^^SJ^ -8V7V 
3«?^a|S(2)^ c^oliH ZD2.ZD3 3! ^^^^ ^« R3# «31 ^-3 

S|. ^7) ^^R3 ^^"U CfoliS. -12V ii^ 

oQ «a:^^c}. a«V 7\^ ^^"^ c+oliS ZD2S] <J^c+ofl- CJo)iS D1.7j^;N 

R4. cfolAS Ki7\ ^^sj3fl ^l3E|ji 7>^;<|^ R421 ^^a-iJ 

oli= ZD2SI ADJ cjj^op o!lS|o| 5Uo| 7\^7^^M c^olAH 

2S1 2^*>o! 7l§ ^^^SJS(2)3I ol^ifTfl 

Sl^oJl >»«F^^ 71^ ^^"i^ C+oIiH (Reference Diode)^ Zener 
ode^c} S ^^^'a(-12V)o] ^s-^^o^i :g;ao| ^^o) ^^fs\7\ 8fo> s 

^-i^^^^lSj o]o| (±Vc)5l7loq SJ^ ^J^-iJsSl 

7H1 ^;^gioI %^o] 55}Sl^ a5}^<y (Saturation) ^ofl^tl^. ^ ^^Sj «y 

^Ifif ^o). ^=.^^71(1)^ ^€^^(±Vc)o) ±12Vol^ cflSfl^^S >^7l£l ^ 
'g>^7l(l)2] -i-^iSKSaturation) ± lOV ^H.7> J=JC+. n^oj -^7loj ^^j.^ 
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^?]3\ Offset c*;^Jol] *U»J^o] ^5^52} :7|o| J^^zs] ^^^<US\ (Of fset) 

71 :^af ^cto^a ^ OV ^^Jfe^l *'!j(!(Offsct)^^J# ol7M|7|n1 ^ ^ 

lov-l6vol4^s| <a^-t!s:<Hi sii^si^ ^^^t^ o-iov ^s.^ 

^«foM>: :5i^7j nA ol*>oj)^ 7^;^ ^^t^ °^^^^7\ {o^S.M CMOS^ FET 

§^ ^ 5a£.Di ^i-'a^ ^if-aM ifli> §^£7f loj sjth ^tusich 5a-2.as 

71 ^§^^7|(i)2| il^^fofl ^^si<H ^^7) ^7^^<& ^201 

a>^l^tj. ae^H.S -^^^-asi ^^^^KVjs)*! ov - 16V •a^^nfl 

^«7l$^^(Vref)ol ^^SjtH SUo^HS ^7] Af#^^7l (1)S1 ^5}^ 

±10V ^^ol^>o) -av - ♦SVAfoISj ^ <U7fl ^1:1, i«> ^^(Offset)ct 

oil SJ^S)^ ■^(-)7l$ ^^^Vref§ -IIVS *a^Al5^^ ^7\ Tp^VAJofl oj^fl 1-21V 
^21 fe^ ^1^^?l37>i«) >»7l Aj§#*7l(l)oll ^J^Al^ ^ iUTp Jl -lOVofl^ *10V 

^7| ^§^^7|(1)# 5*1) ^!^Zfl«o| -BVoq^ ♦BV 37lS #«^^a:ofl 

^-^^ElSlS(3)oIl>H Bl#i:Ol37> ^ ^^^^ (Vdc) >y 2^># "y<H 
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<^7MM ttlsNai5(4)2| a|^^'U(VDc)'y5:2l -lov - ♦lov 

^o|H5 o| ^^S\ ^^^^ ^ 7}^ A/D o\S^ § 

fl^sJ<H ^q'a^?^ O-SVOI A/D^B|Ei§ 4^ 5111:+. Slfe MCU 

^a^-ys:^ A/D^^A]?]^ SlS^ 7>:MJ1 SlS.^ n}o]3S ^E§E}(MCU) 

4:^^ ^-?-oIl^ ^7lS) IHIN (4)S1 0-5Vo|tfl ol<Ho> t> ^5.7> SU^S. 

>5f7| ^§^^71(1)51 #i«7|^ ^<2KVref)# oflS*l "TVS -S^S^.^^ 
^7\^<&(}ii^o\ IV - 16V21 -aSlS nJl ^7lS| :*^§'g'a7l (l)ofl^ -6V 

♦9VA}o]o] - ojc}. j£ 6a ^ ^ ^'gsi ^ ^A) c^o} ^<^7\MS^S\ 

m 7>A>71S1^# iO^ ^t}. A^7loj (i)ofl^ «g o . H.9VAVo)o^ ^ 

^•yo) ^'U7l/«lJ^SlSoilAl «: -2V - +3V^^2| ^S.^ ^<H^ot 
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7K^7|fil5o^IA^ ^<Q^sL v,2 # 7^>t^«^c^ ^pMM -2v - ♦av^^ 

^7lo1)Al -8V - *6V ife -6V - *9V>fcFo|fll zq^S ig^^ ^'tf-t! 

) (Band Pass FiUer:BNP)^ %^ , ^y\S] cH^#2^^El (7)^ ^Sl^it^ 

-t!5:(Vis')ol2l2| ^nh^# ?Jt Noise ^S.^ ^ifl^M ^^«\^ A 

2l6fl ^^^^ io|a# ^-y*! ^7ie ^ 5UH^ ^7fl^*«.5^ ^ 

is')-y2:l- ^tf}^ 37lS ^^ff\7] ^611 <^S^ l^ofl^ 3^S] ol>^>3.^7| 
5.17.19)S ^>g5|D^ Of ^^^o^M ^^Hfl^ #^S]<H ±10V ^^S] ifl^ >JxS 

3.S.BS.i^M CPU(10)ollA| ^^»>Sto^ ^n^.of-i+Sjol ^cj. 

IS )^2:5| :g.7l^ ^S5LS:tSlS5 ^Sfl lja.7^ Si^ ^^<^h ^ 

^(8)^tfoll ^2 BNP(11)# ^ alcf. 
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i 7^ ^al^ii^^(Vis )<d5:sf ^^^^^ 7}^ ^S.^o\ ^ 

^ ^ SUS.^ ifl'q^a^^Ei (7) (Bend Pass Filter)2l ^ -g^l <=^o]t^. ^7] 

M ta^*l*^El(7)(B«nd Pass Filter)^ ^^2\ ^<^^S,S\ ^cfl^ §2^^ 

§ 2Ct #^o.s ^<^?> ^ElIS ^^^^ 2| fltflq 

#^o^S ^^>^1?I'3 (LPF)^ Il^§3t^Ei(HPF)# ^^S. 

2^ 2711^ ^SS^ -a^ftVTlU 3£^ §^*> St^S >a^«U Rl- R62t# 

C1.C2.C3.C42I lOnFS S.^ ^'atM ^^ti}SL Rl - R6^# 

^^^^ ^nf^f^fif ii^^ct ^H^-.fjjS >y^e>oi ^7il;^j7f 

i 8^ ^^*> a>a^ l^oi §^t> ^3:fiJ *2f^El# 2Cf *^os 

^l^'2^52^^E^(7)fi^ ^b^*^ch^^ <^3js>8# pspices >«.i#fliioi-9«> 

2f5 iol^a acf. 5. 8oa>H ^ Sl^o] oflS^J^ ^^^B^^f^5 72OH2S -iTfl 
^S] ^(ilcfl o]^^ 7>^)ol ^ ^ oit:^ a^B|x-l >^7lo] cfl<^^2}^t| (7)^ ^Dl^ 
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# 7f^)ol ^^^Si €a^o^) ^^^D^4^£r7> ♦ - 5%^£s ^ajs|c^ 

5^^n^*^fr7> 720H2S §^*jDl ^nj^ftfi} 3^*^^ 

Jlf^^fH^} ^t^t ^ 400H2. lOOOHz^HOl ^tfi^ (BPF) 2| -S^SAi^ 

^ C|«fo)i§o. cfl7l| A/D^«1E1 ^^ofl An«lo« Switch 7]^^ 7>^ ^7l| Sfl^Sl 
^ CPU(10)olM ^>i>*>^ Slo| ojcf. 
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* 

- ^7\3\ ^E^§^!|Jfc|(llUX)SJ£^ CPU(10)S1 -a^q-ilM 1>oH ^At.^ ^-!lV:«^<HJ 
;1| (channel) S) Analog ^^^^^ JL^ ^^"^2.3, A/D ^Ut^UDOofl 04^^) 

^ l>tt. Analog ^y^^ilS^ ^7)51 A/D (ADC)o« 5ie>oJ Cl;«J 

a^.^ ja^^^SlJl CPU(10)2] <U^^o\] «17>S1<H o?<l>^S^Sjcf. ^ ^^£) 
^ofl^ oH^Sa c^u>o|>:A^5l AD7891 i^^^ol M^^o\ ^^^5L7\ 1.6 u\o]3, 
8ec{i)S*i ^^o| 7}^t}3. ±10V "S^ISI Analog -a^-aM IZUJe 

sts. okluiob 6fl^i(^^^)§ sao-as ^^>42i ^^£7j ^ 

St> -a^t^ «m ^ol ^JE§e}(MCU)ofl M|^sl<H SX^ A/D^ 

n>ol^S ^Bm£KMCU):t;^tofl Ml^Sl<H ^^^^7> OV - ^SVO] A/D?ii*iEl# 

l•g■*>o^ ^3ll9:ii^^(Vis')^3:H A/D ^^A]^ ^ o^cj HjSj :7fol cfl7B 

^B#eKMCU)4i:«}ofl A/D?iHlt|2l ov - ^sv 01 

om. ^ aV ^JIJ^>i^^(Vis')^3L^ >Sr7l tfl<q«2f^E| (7) § 

€ * ^1 ^^71 {15)olI>H ^^BIIS §^^5l7il4 i«fl 2^*71 (17) e 

oil>M ^^^o] -2.5Vofl>H +2.5V^^5i >yxs S. 6b^ >S^71<>1) 

-i^*} ifl^^^f^E-i (7)5) 4^ct5}^oi #^71^(8)51^21 ^ oflo] ^^5,^ 

01 sit^. ^1 7>-th7i(i6) m 7}^y\m)^ ^^^^ «f 21^ h 6as| ?} 
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ymS.^ ^'U ^3^^ n^JL ^ l^^:'! (15)gj ^ 2^^7l(17)S|S 

(Vis'j-aSLfe ov - ♦5VS) >a5:S 4lSSS|oi A/D^iHEl(9)ofl ^^S)©! T^Xi 
^^7} ^-^-oil^ -9:41^21 :g:goIl o|ag ^o^ (15.17. 19)S 

^Hl^^i^^Voil ^^ftV ^^^^y^dfl)^ ^^7) (12)^ f-oH ^^t> til 
S ^^5l«>1 ^71 ^E1#^>H (MUX) 51^21 S i:^^ «a^^ofl "S^SlDl >H d) 

o]S^ ^ol ^ ^v^^ jlW ^^^^a^ ^^^^7]S\ S^fl^f^ofl ^ 
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is )# S*Jl Jl^^ ^^^"^f^ ^§#^71 (High 

■HOD node voltage differential ainplifier)$ >^>'S-9>o1 
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S^t^ 1] 

^^5H#%2]S {6)S}: 

A/D?i«lEl (5.9) 9J CPU(10)£ -^^iS ^^^^ 
2] 

A/D ^HlE|(5.9) ^1 CPU(10)7>. ^7^^ <a ^ (channel) # ^EJ#«|A| 
UX)S]^ ^ ADCS]^5.>^ T^^^ A/D ^»HEi(9)5}: 

CPU(IO)^ cfl^^# ^^^-i 31 vfl«-ojji)^>, 
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3) 

1 oil Slo\M. 

A/D?!»HE|(5.9) CPU(10)7>. ^-g-Sfsi dH3S 5 Jl^Bt («CU)iao(| ifl^^ 
D ^tffEl (9)fiJ CPUdOS tfl^€# ^^^^ ^7}^^ 9J m^^jBi 

41 

^T^^ 2 oil ^0]A\, 

(mS]S,S\ <U^ Sfl'^ (channel) oil ^. 
HlJ^(4)ofl 51 oH (Buffering) 5] >i (Vdc)^315}: 

^>:V^^7l5' (8)oll s|di} ^s.s. ^^^o] ^ 7Bs| -ya:^ ^^^^ Sin) 

^^^-^31(18)5+ ±10V ^^Sl Aaalos 't!5:7f Z^Zf ^^SjJU. 

CPU(10)2l Select-axofl ^^^o\ ^7]S\ Analog ^±7} 12«|e a/D 

1HE1(9)21 ADCSiSofi "a^Sloi^^ ^^iS t}^ ^^7\^ ^^^^ Si vfl:^^Jsil 

5] 

1 3 on ^o\M^ 
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61 

1 on 5ti<H>i. 

c||^§3f^El(7)^ Zjflsl egi-HiiJ 37IIS1 9! •a^iF^^^^IS =f-<^% ^tfl^ 
71 

31^^ ^^^^71 (1)51 9i B)«V^ ^l^^:^on ^^i^^i®.® 

4 *^ol ^^isiJi. >^7i ^%^^7] (1)51 §«ct;^jon^ §7121 71^ ^^i^ais 

)on £168 -¥•(-) ^^'?J(Vref)ol ^^(<a^)SlJl. ^7) ^§^^7l(l)2| 

%Sl:il. >i^7l A^§^*7|(l)#^€• ?1#^21S(6)§ #2}*> J?: il^ 

5:21 ^al^>:??^(Vis")o.S ^7l a^^S^ ta^$21^ti(7) 91 

^7l?(B)# *aie>c^ A/DStiS ^^SI<H^# -^^iS 



27-20 



7 oil ^o\M. 

7i$^^^fais(2)^ 2?asi c^oiis ZD2. ZD3 gj 

o| «J^S %ns. ^^^<^ T^JL, ol7M -3^^ -^M^^^ol tHl^fi|5# 

611 :^§#^7l(l)SI ^^R^T^oQ oi^slJl. JS?] 71^ C+olAH ZD2SI 

c^oliH D1.7f^7i^ R4.c}olA= D2 7> ^^^la. ^7] 7>^^^ R4£| 

91 

7 ofl 5aoi^. 

'»7|5J ^§§^7|(1)SJ ^7\^ 7|$ ^^^2)S(2)on ^g^^ 
V3712I ^H^^^(Vref)ol ^^£.5 ^^^^^ ^^^"^ 

103 

7 oil SiojAj. 

^ ?!4>^^7U:^sf. 
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